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Instruments
are the observed resonant frequencies in order of the four lines comprising the AB multiplet, JAB is the coupling constant and is the spectrometer frequency.
Melting points (mp) were determined on a GallenKamp apparatus and are uncorrected. Infra-red spectra (IR)
were recorded on an ATi Perkin Elmer Spectrum RX1 FT-IR. Only absorption maxima (νmax) of interest are reported and quoted in wavenumbers (cm -1 ). Low-and high-resolution mass spectra were recorded by staff at the University of Manchester. Electrospray (ES) spectra were recorded on a Waters Platform II. Highresolution mass spectra (HRMS) were recorded on a Thermo Finnigan MAT95XP and are accurate to ±0.001 Da. HPLC analyses were performed on an Agilent 1100 Series instrument equipped with an Eclipse XD8-C18 column (5 μm, 9.4 × 250 mm) using different MeCN:H2O gradients.
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Materials
All reactions were carried out in oven-dried glassware under an atmosphere of nitrogen using standard anhydrous techniques. All reagents were obtained from commercially available sources and used without further purification, or where indicated prepared internally. All products were dried on a rotary evaporator followed by connection to a high vacuum system to remove any residual solvent. Flash chromatography was performed on silica gel (Merck 60H, 40-60 nm, 230-300 mesh) or alumina (Merck, activated, neutral, Brockmann I). Analytical thin layer chromatography (TLC) was performed on Macherey Nagel alugram SIL G/UV254 or TLC Aluminium oxide 60 F254, neutral plates and were visualised by UV (254 nm), ninhydrin or potassium permanganate dyes where appropriate. 
Modifications of published synthetic procedures
N,N-Di(2-picolinyl)-N-(5-(methoxycarbonyl)-2-picolinyl)amine (S1)
N,N-Di(2-picolinyl)-N-(5-(methoxycarbonyl)-2-picolinyl)amine
N,N-Di(2-picolinyl)-N-(5-(carboxy)-2-picolinyl)amine (6)
N,N-Di(2-picolinyl)-N-(5-(carboxy)-2-picolinyl)amine was synthesised by an adapted method of Hambley and co-workers. 1 Compound S1 (100 mg, 0.29 mmol) was dissolved in MeOH (9.2 mL) and a 1 M solution of KOH (1.7 mL) was added dropwise. The reaction mixture was heated to reflux and stirred for 2 h. MeOH was S4 removed and the residue was neutralised using HCl (1 M were acquired from -50 °C to 50 °C in CD3OD (Figures S8 and S10 respectively) . All titrations monitored by NMR spectroscopy were performed at 298 K using a Bruker AVANCE 400 MHz spectrometer.
Complexation study: titration of Zn(2) . 2ClO4 with Boc-D-Pro, 2,6 lutidine in CD3CN
A stock solution of Boc-D-Pro (0.34 M) was made by dissolving the carboxylate (508 μmol) and 2,6-lutidine (610 μmol) in CD3CN (1.5 mL). Zn(2) . 2ClO4 (5.00 mg) was dissolved in CD3CN (500 μL) and added to an NMR tube, a spectrum was recorded for reference. For monitoring the binding of carboxylate to Zn(2) . 2ClO4, aliquots of Boc-D-Pro solution (15 μL = 1 eq. acid, 1.2 eq. 2,6-lutidine) were sequentially added and NMR spectra were acquired at 1, 2 ,3 and 4 eq. of Boc-D-Pro.
The extent of screw-sense control of either Zn(2) . 2ClO4 or Zn(3) . 2ClO4 by a chiral 'controller', in this case Boc-D-Pro, can be determined by NMR spectroscopy using the anisochronicity in the diastereotopic geminal protons of the glycinamide probe. This level of screw-sense control can be deduced from the anisochronicity at the glycinamide (Δδ gly ); a larger splitting signifies greater control.
In the case of Zn(2) . 2ClO4, the addition of 1-4 equivalents of Boc-D-Pro revealed no changes in anisochronicity or chemical shifts, even for the amide NH resonances, although broadening was observed.
Foldamer Zn(2) . 2ClO4 may be aggregating through a head-to-tail interaction, which prevents the carboxylate interacting with the Zn 2+ metal centre. Broadening may occur due to changes in the rate of interfoldamer association. Boc-D-Pro 4 eq. 3 eq. 2 eq. 1 eq. 0 eq. S12
Complexation study: titration of Zn(3) . 2ClO4 with Boc-D-Pro, 2,6 lutidine in CD3CN
A stock solution of Boc-D-Pro was made by dissolving the carboxylate (56 μmol) and 2,6-lutidine (67 μmol) in CD3CN (1 mL). Zn(3) . 2ClO4 (5.22 mg) was dissolved in CD3CN (500 μL) and added to an NMR tube. For monitoring the binding of carboxylate to Zn(3) . 2ClO4, aliquots of Boc-D-Pro solution (100 L = 1 eq. acid, 1.2 eq. 2,6-lutidine) were sequentially added and NMR spectra were acquired at 0, 1, 2 ,3 and 4 eq. of Boc-D-Pro.
The 1 H NMR spectrum after the addition of 1-4 equivalents of Boc-D-Pro to Zn(3) . 2ClO4 revealed no changes in anisochronicity or chemical shifts, alike to Zn(2) . 2ClO4. Broadening however was observed throughout the spectrum for the peaks owing to the foldamer. It is thought that Zn(3) . 2ClO4 is aggregating through a head-to-tail interaction, similar to Zn(2) . 2ClO4. This aggregation prevents the carboxylate interacting with the Zn 2+ metal centre, thus preventing the transmission of stereochemical information to the Aib-foldamer. 
Complexation study: titration of Zn(3) . 2ClO4 with Boc-D-Pro, 2,6 lutidine in CD3OD
A stock solution of Boc-D-Pro was made by dissolving the carboxylate (56 μmol) and 2,6-lutidine (57 μmol) in CD3CN (1 mL). Zn(3) . 2ClO4 (5.22 mg) was dissolved in CD3CN (500 μL) and added to an NMR tube. For monitoring the binding of carboxylate to Zn(3) . 2ClO4, aliquots of Boc-D-Pro solution (100 L = 1 eq. acid, 1.2 eq. 2,6-lutidine) were sequentially added and NMR spectra were acquired at 0, 1, 2 ,3 and 4 eq. of Boc-D-Pro. shows well-resolved and sharp resonances ( Figure S3 ). However contrasting to Zn(1) . 2ClO4 where slow ligand exchange is apparent, fast exchange of Zn(3) . 2ClO4 with and without bound carboxylate was observed. Peak averaging for the resonances that corresponded to the two complexes were observed, this was most noticeable for the pyridyl protons, in particular proton d ( Figure S3b ).
The binding of the chiral 'controller' Boc-D-Pro can be observed in the pyridyl aromatic and methylene protons. On binding, the equivalent pyridyl protons become non-equivalent and anisochronicity is observed with both pyridyls now being identified individually. This was most noticeable for proton d of the pyridyl rings that becomes diastereotopic and spits into two separate systems (d and d') displaying as doublets.
Unfortunately, there was no evidence of stereochemical information being relayed through the 310 helix. Anisochronicity at the Aib CH3 groups and the glycinamide was absent. This suggests that the triazole insulates the transmission of stereochemical information as previously seen by Boddaert et.al 
1 H NMR spectroscopic comparison of Zn(3) . 2ClO4 and Zn(3) . 2Cl
1 H NMR spectroscopy of Zn(3) . 2ClO4 and Zn(3) . 2Cl showed that a change in counterion changed the conformation of the foldamer. The methylene protons of the glycinamide for Zn (3) . 2Cl were shifted upfield to 3.76 ppm (from 4 ppm), back to the standard value for the GlyNH2 protons. Furthermore, the methylene protons of the pyridyl and triazole arms were also shifted upfield and the AB system observed for the pyridyl arms were strongly coupled compared to Zn(3) . 2ClO4. Chemical shifts were also observed for the pyridyl arms and Aib CH 3 groups. These observations suggest that the chloride ion may be coordinating strongly to the Zn 2+ metal centre.
Titration of Zn(3) . 2Cl with Boc-D-Pro and 2,6-lutidine in methanol-d4 showed that anisochronicity was absent on the addition of Boc-D-Pro, even up to 3 equivalents. A broad singlet was observed at the αH-protons of the two pyridyl arms (d and d') suggesting that the two pyridyls are not diastereotopic.
Additionally, no changes in chemical shifts or broadening were observed. These observations suggest that Boc-D-Pro does not bind with the Zn(II) metal centre because the Zn-Cl bond is too strong to be displaced by a carboxylate. 
Variable Temperature NMR (VT-NMR) spectra of Zn(3) . 2ClO4
VT-NMR spectra of Zn(3) . 2ClO4 (either Boc-D-Pro or rac-BocPro bound) in CD3OD
VT-NMR spectra of Zn(3) . 2ClO4 (Boc-L-Pro bound) and Zn(3) . 2ClO4 (rac-BocPro) were obtained in CD3CN over the temperature range of 40 °C to −40 °C ( Figures S4 and S6) . As expected, the cis and trans rotameric forms of the coordinated BocPro were observed in both Boc-D-Pro bound and rac-BocPro bound Zn(3) . 2ClO4, although partially hidden by the methylene protons. Slower interchange between the M and P helical conformations of the Aib foldamer were also observed upon a decrease in temperature. Line broadening of the ABX-system for Zn (3) . 2ClO4 (rac-BocPro bound) ascribed to the GlyNH2 protons (resonances between 3.5 and 3.7 ppm in Figure S5a ) and the Aib CH3 protons (resonances between 1.1 and 1.7 ppm in Figure S5b ) were observed on a decrease in temperature from 0 °C to −40 °C. Unfortunately, decoalescence of the NMR signals was not reached within the temperature range suitable for CD3OD. 
Fitting of titration data
The change in the chemical shift of the protons at the pyridyl 2-positions of Zn(3) . 2ClO4 (0.014 M in CD3OD) upon titration with 0 to 2 eq. of Boc-D-Pro and 2,6-lutidine (1.2 eq. relative to Boc-D-Pro) was measured. The resulting data was fitted to 1:1 binding isotherm using the Nelder-Mead (Simplex) algorithm in the 1:1 NMR fitter at http://app.supramolecular.org/bindfit/. 5 
Crystal data and structure refinement for Zn(2) . 2ClO4
Data for Zn (2) . 2ClO4 were collected on a dual source Rigaku FR-X rotating anode diffractometer using CuKα wavelength, at a temperature of 150K and reduced using CrysAlisPro 171.40.14d. 6 Absorption correction was performed using empirical methods (SCALE3 ABSPACK) based upon symmetry-equivalent reflections combined with measurements at different azimuthal angles. 6 The structure was solved using Shelxt 2014/5 and refined against all F 2 values using Shelxl 2018/1 implemented through Olex2 v1.2.10. 7,8 Goodness-of-fit on hydrogens included. Ellipsoids 50% probability). Plot produced using Olex2 and POV-ray. 8, 9 
